PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2004-1 99000 

(43)Date of publication of application : 15.07.2004 



(51)Int.CI. 


G02B 15/20 
G02B 13/18 




(21 Application number 


:2002- (71 Applicant 


NIKON CORP 




370705 




(22)Date of filing : 


20.12.2002 (72)Inventor : 


SHIBAYAMA ATSUSHI 


(54) ZOOM LENS 
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PROBLEM TO BE SOLVED: To 
provide a small-sized zoom lens 
suitable to a video camera etc., 
using a solid-state image pickup 
element etc., and having such an 
improved image forming 
performance that a zooming ratio is 
about three-power, a viewing angle 
in a wide angle end state is > 60° 
and the F number is almost F2 to 
F2.8. 

SOLUTION: The zoom lens is 
provided with a 1st lens group G1 
having a positive refractive power, a 
2nd lens group G2 having a negative 
refractive power, a 3rd lens group 
G3 having a positive refractive 
power and a 4th lens group G4 
having a positive refractive power in 
this order from an object side, the 1st lens group G1 is constituted of only 
a single positive lens L1 1, and at zooming from the wide angle end state to 
a telephoto end state, all the lens groups G1, G2, G3 and G4 are moved so 
that the distance between the 1st leps group G1 and the 2nd lens group 
G2 may be increased, a distance between the 2nd lens group G2 and the 
3rd lens group G3 may be decreased and the distance between the 3rd 
lens group G3 and the 4th lens group G4 may be increased, and the 3rd 
lens group G3 and the 4th lens group G4 are moved toward the object side, 
and the zoom lens satisfies a prescribed conditional expression. 
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im*m i ] 

jE<om$ri)*m-r&mi uyxmk, 

je*)®*?* 3 u>xwt, 

jEvmiftjjzm-f&m* vyx&kz^L, 
mmmi w/xsm, l&viEvyxv&frhjfc*), 

^Wii^MM^x-r^ciLt, mtmi v>xmtmtm2 vyx 

vyx&kmm* vvxmt<Dmmi)mttz> z k> -s-xwyxmrnML. mm 
t&3 \s>x&kmmm4 w xmmfcmnm^m^^ 

&T<D&ftttffi8.~f&Zk*!$mk-r2>X-AisyX 0 
5. 0<f l/fw< 9. 5 

-2. 2<f 2/fw<-l. 2 

0. 4<f 3/f 4< 1. 5 

f i :mmmi vyx&wmgMm, 
f 2 : mtm2 vyxw<Dmmm, 
i 3 :mmm3 vyx&vmtmm, 
f 4 : mie^4 vyx&vm&mm. 

2 ] 

MMMVimK&wz>mmm2 uyxm^ma. jAnwaVtMK&vz>mmm2 uyxm<r> 
WToM^mti»it zmwik-f&mim 1 Kiemox- a u>x 0 

0. 2<M 1/ f w< 1 . 6 

0. 7<M3/f w< 1.7 

0. KM4/f w<0. 6 

1. 4<D 1 2 T/f w< 2. 2 

1. 3< (B3T/B3W) / (B2T/B2W) <2. 2 

m/: iA^^m^hm.^m-m^x~ $ >7-r2>m<Dmm 1 uyxm^mm, 

M4 : j£^^ra^<b«^M^x- ^ yy-t&wivmmm* vyxw<D^m^. 
d 1 2 t : ^MimzB^&v&mim 1 vyx^tm%^2 uyxmtw^mm, 
B 3 t : M^Miwi3^^mriE^3 \syxw<om®fem, 

B3W : /£&^#ci&K£lt;5>mrf£ff§3 i^X^jg^^, 

b 2 t : mmwaVtMK&if&mm2 vyxm<Dm^^, 

b 2 w : /£A^l^*5ft^ltrie^2 i/>xs^f§$. 
[m**3] 

yofoUKaw*\ftrt tziE* ~7U7vyxk, 

®famKwm*miftzn* -7*7vyxk frh&z> £ k *mw k-rzm$.m 2 Kmm<D 
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X~ A V>X 0 

mm^^n^yxt, 

Xo 

[fit** 5] 

mfaw^amzfaiftzn* =-xij xvyxt s 

mWMt£<Dfki/yXt, 

^mKam^^ftzjE\^yxt^h^^zt^mWit-^^m^im2Kmm<DX'-Auy 

mW,<7>X-J*\/yX 0 

mzm2 u>xmt, vsitmfrhmK, 
m #m k. m m z fa tt ft * - * # * ^ > x t , 

[M ** 8 ] 

MmyofomKam&miftzik* =-x* *vyx\±^ &m<visyxwmti$.mx~&2> z t & 

!Hf tt^I*S7 Ktm.<vX-2»\/yX 0 
[ M*JK 9 1 

®fom^&m*m\iti}E\'yxt, 
m&MtfLoyjEX'yXk, 
mwj&VKDn v y x t 19 > 

mrfewa^tfcoiE i/>xi airiEMiaB^ft w>x^ ^?^itv> %>z.h t-r& 

ft** 2 tzu&vyX- a v yX<> 

[1*110] 

nu^m^am^^nftijEuyx^, ®fomv>\syxmm¥nMx~&z>z. t Mtt 

9 izmWc.<DX-A vyX 0 

[m*m 1 1 ] 

mmm3^yx^it, m^m^hMK, 
®fomK&m*m : ttzjEvyxt^ 
mafctimiEuyx 
mww^vyfkv y x t , 
^yxtfrt>&*), 

mmmar^<DjE v y x t munmwm<r>n uyxt *> , 

Htf5 V y X »i#3$M % m l , 

&T<D&vn&zm%.-r & z. t t -r & m&n 2 Ktm<vx- a y x 0 

-0. 2 5< f w/f L 3 4< 0. 2 
f L 3 4 : friEv^Xoiaiiiii^^gg^. 

Mm%>temKa~mzmitfziEi/yxte^ ygfcm<7>uyxmmmmr*&2>z. t z&mt-t 
z>m$.mi iKsZM.<7>x-Auyx 0 



(4) 



3P 2004-139000 A 2004.7.15 



3] 

[ita i 4] 

<DX — & uyX 0 

im$.m 1 5] 

1 6] 

~> y rzft o ^ t £#® t -r * f»#« 2 ni£«<7>x- a v ^ x 0 
17] 

mumi vyxmt ifa<DJEvy X<ofrfrh&*) > 

j£A«tt»*fcg*«^^*>x-3 >*^ic|&lt, tfrie^i vyxwtmtm2 vyx 

mtvmm&mxL, mmm2 uyx&tmmm3 uyxwt^mm^m^L, mum3 
uyxwtmtm4 uyxmt^mm^m-XL, 

M&wiitkMKi3^xmmm3 i^yxmt. fe%mvim^&rtz>Mmm3 vyxmamwz 

18] 

&T<o4kftttm&-r&zk*mmk-t2>m$im 1 7 ^ism^x-A vyx 0 

0. 2<M l/f w< 1. 6 
0. 7<M3/f w< 1 . 7 
0. KM4/f w< 0. 6 

f w': MMVtmK&lf&mUX- A l^X^oftjj&lElfc, 

m 1 : j£fl»tt«*&3**R»'vX-3 >^i-*^fllrfa^i i^>x»<*>iM&«, 

M3 : fiAM^^SM^I^'-^ >x-f &l^<Otfr|E^3 W^XatofMfc*. 

M4 : fcfimvtmfrhMmtffiVi-m^x-z yyr*m<?>mum4 uyx&<7>®m&. 
m^m 1 9] 

jE<Dm$Tij*&-r&m 1 v^x$*^ 

fltlES 1 V>X?m 1#C<7)IE^>X<7)^ , 

jk ^ h mmmvm^x -^y^Kmvx, mmm 1 v y xw t mum 2uyx 

v > x» t miB^ 4vyxwkv>m mwtx. t > 

4>a < £ fcflrfe&i p^x»t«sa»3 isyxwtm4r uyxmktmmL, 

mmm^hi&mm^<oy*~A^y^KmLx, mum 4 u>x&wmim*iftK»wi-r 
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[0 0 0 1 ] 
[0 0 0 2] 

H#*«*^P5aLfcX-AV'>'Xfc LT, #$¥l 1 - 5 2 2 4 6 
[0 0 0 3 ] 

mirxn 1 1 

»i3iFll-5 2 2 4 6f&* (*4-5l, 
[0 0 0 4] 

[^^ffffl&LX t"t"£>§£II] 

L^L&rt*^ #§§¥1 1 - 5 2 2 4 6-^&*Mra*<0#*ift«lKl«*-X-AV>Xfi, 
V^ft'bSaMJfcafcfctfiF^Wt-^F 3. 6~F4. 1-*K*PftJtfl: 
#13 f> *i /si <b <£> -c li & v> 0 
[0 0 0 5] 

6 0° &±> Ft>^*«F2-F2. 8^JK<^M*t7bjg^14gg*^r-raX- A V >-X£ 
[0 0 0 6 ] 

mrsim uvxwi*, lt^ii^x^**^*), 

/KA»ttll*fc3B*JWttB^«>x- * ^^kru, ifrieffsi i^x»fcttrsBf&2 w>x 

m3 \s>x&tmum4 vyxmtm^n^m^m\^, 

\>xr<D&ft&. (1) ~ (3) s-jUJEt^itrnttsx-Av^x^n, 

(1) 5. 0< f l/f w< 9.5 

(2) - 2. 2< f 2/f w<- 1. 2 

(3) 0. 4< f 3/f 4< 1.5 

f w : ja:A*tti8u^»t*wirsax- a i^yx^om&BESi, 
f 1 -.mzmi u>xm<r>m&3&m., 
1 2 : mtzm2 v yxm<om smm, 

f 3 :itrie^3 l^Xffltofc&BE*, 

f 4 : atrial 4 v>x»ofluMtt. 

[0 0 0 7] 

1 1 - 5 2 2 4 6-^&*HBI*<0**«U«*X-A U>Xit, M1E1E<D3^X- 
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<dx-$ yyKmtx. mi u>xmtm2 uyxmt^mm^m^^^m^t lt^ 
tfz, mi vvxwk \%L<njEvvx<7)frx~m$u-t2>z.k kx *k mwyxu<nmr& 

<7VhSHb tX-AUy X:£g<7)/J>gtffc£*31 LTV^, 

? h^, iZfttQVlMfrhMmttisVtM^X- 5 y^iciLt, f l uyxmtm2 vyX 

[0 0 0 8] 

(i) j*. hi vy xw<7>M&mm<v&®t£&m j £?jiTi><D-c$>2>o ant^ (i) 
£±®&t, » i ^yxm<Dm%i) f m< zntzb, mm.mw.mK&if&Fi-y^- 

[0 0 0 9] 

0kftl£ (2) tt. i2 l^^X^^^^SI^^^IigH^^i-^coT^^o (2) 
Z <-fZ>£^tftkCZ>o ^<r>^, jAfti$stt.mi~£ifZ>m2UyX&km3UyXmt<7> 

2g5tcMHS*«^c* < z<Dtztt>, miisyxwvmmmfrviJzL, m&n&^mit* 

litl.ii:m^<<i;otLf9o SMC, £#5£ (2) <7>±8&lil£-t®£ ^2 
l^>Xp-e^-r^JR^ii^:<h^^,o -^TttfK X-Al/>X^#i:LT3viKl^ 

[0 0 10] 

o) j*. i3 u>xti:i4 \^y xm<DM&&m<Dmw%&m*7F-r i><Dx*$>z> 
o (3) co_h[®fje^_hiHi^> m3 i/yx&<Dmfeftm&wj?-r&o #r 

^X-Ajfc^&^t^Ellt&o-CL;* 9, RttK, (3) <7>TRgf££TleJ& 

i4 i^^X^cof^ffl^vh? i<7)7t*?>, X-AuyX-£fok LtiMl^fe 

[0011] 

ikm^&vzmmmi u^xs^tti^ ^mm^^t^mmmi uyx&v&n* 
mmm2 uyxm^mx *) b&mx&v), wt^^m (4) - (8) *ffijz-r&z.t 

(4) 0. 2<Ml/fw< 1 . 6 

(5) 0. 7<M3/fw< 1. 7 

(6) 0. KM4/f w<0. 6 

(7) 1. 4<D 1 2 T/f w< 2. 2 

(8) 1. 3< (B3T/B3W) / (B2T/B2W) <2. 2 
IS L, 

m i : &nm*mfrt>&mmvt&^x- 5 ^i-iR^utrfEas 1 l^xe^^i&g, 
M3 : j£^TO^f)SM^x-5 yy-rz>m<z>tt%zm3 uyxm^mmm, 
M4 : j£A««3B*^M«sfi«cffi^x - ^ yy-r&mvmum* uyxmv&wjm, 
d 1 2t :ssa«ttisu*it*ffiriB*i v>x^tMie^2 i/^xsi^Hi, 
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b 3 t : m&mvtmK&vzmmm3 v>x»^>«««*. 

B 3 W : J£^^a^*5»t-2>mifi^3 l^XPOigi 

b 2 t : M&ffivtmK&\f2>mmm2 i/yxB<D&&mm, 

B 2 w : /£^«l^i3»tJ5,HtriaH2 uyxmv&i&fem. 

[0 0 12] 

Htf)J;9i:, ^M^f>IWl^X-5 >^t:|^UT, %\vyXBk%,2 

[0 0 13] 

(4) rt, ^^mi^«bM^titi^X-5 >^-rs^^i uyX&<o®m& 

[0014] 

<7>®$j£i£ffl£^-r*><7>-e&&<> (5) oiiins^t, 3fSox-Ajt^# 
^sut^oTL* s^k, ^#5*; (5) <D±mmz±®2> x-h>vyx 

[0015] 

<DMty%%&m*7Ti'fi><n-e$,2>o (6) <DTmm*T®2> t s X-A\syX<n%m 

i&tb t -t %> mu^msEibmm t & o t l 1 9 <> 

[0 0 16] 

iSH^^-rt^-e&^o ^#5*; (7) (DrmmzTrnzt. mmm^j-^m>Fi~y^ 

EHK£_kl0l&i:, » 1 l^X^o^^^iMt^ffi^T L £ ? o 
[0 0 17] 

(8) ii, ^2 v>x^t»3 i^x^iio m.mi^m<D\t^<om.^mm^-r 

fco-c&So MioX^Ai/yXn^^t, ^3 vyxmtm2 uyxmx "9 <fc 
§&^#ffl£*BoTV>& 0 £*UcJoT, #^>X^<7)m^SEil^Jt^«J«<^*.oo 
, mM<DX-Ait(DmUtX- A U->X<7VhlMk£W3:LTv>;2> 0 (8) ?)TRHiS 

£TIII££:> » 2 uyX&^feftm&igJzT&o z\v>tz)t>, m 2 uy XW<7>M&®.m* 

M<i-&zk, xitmi uyxmtm2 uyxmt<D^mm<^mt^±^ <-rz>z.k& 
Mt^So c\<Dtz#>, m$zM<DM;it, xarni i/yx$t<7)&$y&<D*:& j ik*&\<>xL5 
9o fctti^, (8) <7>±M£_kiu& t> ^2 uyx&w^feftmtm&L. mm. 

[0 0 18] 

##&^$f i Lv>ii-cu, *^m<vx~j*vyx<vA^mtkiik i &t&it*miL-fz>tz&K 

> ^2 V>'X^<7)||ji±V>'XJ3[^^< too, ^E^<7)^iiE^i@L^^T^^^* U>X 
mWLk~tZ>Z.kimiL Lv> 0 

H2 i^>x^^jg-r^> \i<Dvyxmm±, mwrn^hm^, %)fem^am*mwtzn* 
~x%xuyxk, mfcm^amzfaiftzJE* ~x* xuyxk, mfcmKwwzfantz 

7sisyXkfrhf&2>mf&-e&&o 
i2 uyxm^Mt z> t> o i -cxDuyxm&it. tyfcmfrbMK, mwj&fteyn is yx k 
^ %)fcm^{hm*mntz}E*~*j]7, uyxk&hf&*), mmmw^^n^yxmrnm 

m2 vyxm^M-t^ & o \^><r>vy XM&a, yofcMfrhMK, ®fomKam*miftz 
xvyxk, mmr^<onuyxk, ®fcmKam*mrttziEuyXkfrh& 

2>m&x~$>2> 0 c\<DMr&KSs^x, &*-xijxvyX<n>&m<7>vyXm*l$i$Mk-tz> 
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-7,137. vyxt, yafam^wmtfarttin* -7% 7 uyxk, %dfom^ehffi*\ni 

[0019] 

*$kW<?>ftt Lv>l#-C}i, *%W<7)7:>-A U> X<D/mittJi&m\:*WyL'r2>t:#>\z 

, m3 vy xm-<r>tfo±.vy xm*n< loo, m$iM<7>i®jEKmLtz&TK&^& uy x 

mz uyxwKM-?& i ^<7>i/yxmmi, m^m^hm^, mfom^amzfavtzjEu 
yxt, m&rttii^sEvyxt, mwr^wfuuyx tfrh&*) , na^^iEiy y x t 
mwmk<vfii'yxb&m&2iiT^2>mi&'?$>2>o z<vmr&K$5\,>T, mfomi'am* 
m\itziEvyx\mfcM<Dvyxm*im'mk-?z>z t^ 0 
m3 vyxmzm-t&iii m^m^hrn^. mi^m^am^mittziEuy 

xt, marMvsEuyxt, mwB^nuyxt, ^>XH^^l)^ wgs^ie 
uyxkmwMWwn i/yxkTbm&zux&y), vyx\t^nm^L, wt^^m 

( 9 ) - 0 . 2 5 < f w/ f L 3 4 < 0 . 2 

f l 3 4 : u>x<D&m&&%tm. 

z<Dffi&Ki3\,>x, ®fa®iz{hW*[ftiftzJEuyXi±®fame>uyXmt:&*§LWk-r2><D 
[0 0 2 0] 

r^<r>vyx\t, mfcrn^ftm^mrttziE* -7u 7vy x^ ttz\mem^<oiEvyx 

, &&\,>i*3\Fi$.mzm-?z>jEuyXx-$>&o 

[0 0 2 1 ] 

*$&m<7>ut L^mmx-it^ sm&kox- a uy XK&^xmmm 4 l^yxs^m^ 

ipm^ifrS-fr&^KJ: t), ££X> S S£ Lv> 

o ztiKXV), yt-iyisyxl&noshMlkfimmk %*)X-a )/yX-£fo<D^MikKM 

[0 0 2 2] 

wt> mttmm^m^^x*%iW<n&$kmmz%z,x-A uyXK^xmw-t&o 
m mm 1 6 fi> ^fi^K^^m<o%mn mm 1 6 k#&x- a i^>x<7>w>x^^ 

/a^wb (w> ^hmmmm en ^x-A»^^tit4Jo 
it, 1 »s 1 6 tux- a v^xco^t, &mti:vyxm&*mm-t 

^iwc#sx-a v>Xfdu t>#ni^£>jiSK> >E<Dm$Tt>*&-r2>mi uyx&G 1 

ik<Dm$rl3*G-?Z>m2 ^>X»G2^ S>)Si:, IE <7>JS#r 3! 3 l^X 
PG3£> jE<nm$Tl3*%-r&m4 UyX&G 4 £^£>1g)jfc3*t&o i4V>X» 

f LT, /A^mH50^MitWI^<5OX-^ >^K|5£LT, %\VyXWG\k%2V 

yx&G 2 t cowrie* u m 2 uyx&G 2 km 3 uyx&G 3 k (omm^m^ L, 

^3 I^>XS£G 3 km* l/>X?¥G4 £<£>MRgX> 5 ii*-r.i> J: 9 K> ^T(7)l^>X»^f | 

tSo ci^t^, ^3 uyx^G 3 km* vyx&G 4 itmfomjofaK&m-t&o 
m*) sum 3 uyxmG 3 k-mKtem-t&o 
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$t>K, mi i/>xmG i wtaatttRSifcfc^T, lAftiSaVtmK&if&mmm 1 vyxw 

[0 0 2 3] 

^i w^x^g i <7)#ift^ov^T*M^J*tSi^-r2>o 

^ifcfll mm 10, 12 C#^X-Al/>X^ 1 UyX&G 1 li> /££$mi^£>S>t 

z<7)fztb, mi ^yx&G i<v&M$imnj^mk%2>o 

mmmi i, 1 3Mi 6 k^&x-aw^x^i ui. &^mm^hm 

[0 0 2 4] 

m2 VyXffiG 2<D&W}Ko^XmMMm~mM-TZ>o 

mmwusms, 8, i ojsmi 6Km&x-&uyx<Dm2\syx!&G2tt, MMVt 
m^hmmm^.m^x-^y^izmLx, -&m&*mz&m^tzmz, 

[0 0 2 5] 

^iw, ^i v->-x^g i<D]/>xmj&K-o\,>xmi&mmzm.m-?2>o 

%mmi7bm7 , 9, 1 itssi %K&z>x-j*vvx<Dm\ vyx&G 1 t*> saf^ 

^jEI^^XL 1 l<7)*^^^^>o 

**fcfl)8, 10i:i&X-Al/>X<oil W^XpGlli, Steffi K£bflB£ fatf*: IE p< - 
[0 0 2 6] 

2cK, f£2 1/>XS^G 2 0 W^XltfifcKo^Tgl^J^Kt&l^&o 

mmmiJsm4K&2>x-Auyx<7)m2 uyxmG 2 ti. ^floi^iiK. %#«a^£i 

2 1, mfemKmmziPirttzfk* vyxh 2 3 t^h^o 

*tz, -gmmi, 3i;^v^T, n*-7jj xuyXL 2 n±mm<vi'yxwmmwx*& 

o 

*ife^l2, 4t*v>T, f*> 1/>XL 2 1 t*M«Ol->Xffi7) s ^®-e^ 

[0 0 2 7]* 

*jdW5»S7Kff5X-Al/>X^2l/'/X»G2tt, «Mfr«a*£>)Kfc. WEflJ&tfto 
ftl/>XL2 1i, «»fl:|||HQli*iei»tfejE^-^*^^>XL 2 2 fc^f>«i 0 

4fc, **«7fc*v*t\ MM^i^vXL 2 l fiWfiO^v^Xffi^^ffi-e^^o 

[0 0 2 8] 

^mms, i2, 1 4 nmi 6 Km&x- & uyx<om 2 UyX&G 2 it, yofcmfrhm 
%)ft.wizam*ikiitzn* -xxxi/yXL 2 1 mwMVivnisyXL 2 2 

%!)fomiZf}im*\nUftziE* ~7slJ7 UyXL 2 3 kfrh&Zx, 

ttz, MMffl 12, 1 ATjm 1 6 CU^T, =-7ij7 !/>XL 2 1 f±> # 9*<7>3$ffi 

v > x<*>««<*> v y xwK®mm*Mi£ l > 8«NMo$ifi -r 

y F«® i^Xt?&;s> 0 

[0 0 2 9] 

*Jif?iJ9^Sl 1K#&X-A l/^i2 U>XjffG 2 tttttt^JKU, fettfllK 
QB^-Ioltt^^^^-X*^ 1/>XL 2 1 WTO#t<7>:fl U>X L 2 2 Wft^tK^IE 
1/>XL 2 3 t^£>j£&o 

ttz, *i«lloei^t, w^XL 2 1 P>XBS*<iM*iii"C** 
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o 

ttz, 1 1 k&^x, u>xl 2 1 a, if? x<D^mu> x<DW>m<v 

[0 0 3 0] 

3i:II>X^Al/>X^2 1/>X^G2li, llftiii^Il:, ^#ffi!)Ki!}ffi£ 
, MG^tfcoiEl^XL 2 3 hfrhfo*), n^-XtjXUyXL 2 1 tf #^*?>3t® 

[0 0 3 1] 

^mms, 8 izmzx-j* u>x<vm3 vyxwG 3 \t, mfcUfrhMK, m&^vt^iE 
u>xl3 it, mamtfi<DjEu>XL 3 2 1, mm^<DnuyXL 3 3 t^h^, 
m{hw^i<DiEvyXL 3 2 tmmrt%t<n>%\sy xl 3 3 ttm&ztix&v) , ma^ik^ 
muyXL3 1 <oyo#.m<Du>xmitw : mmx&& 0 

[0 0 3 2] 

^mmi, 2K&2>x-2*u>x<om3u>x&G3&, ®fcmfrt>MK, mamvtojE 

VyXL 3 It, m&l&VtVlEVVXL 3 2t, MWl&Vivn \s yX L 3 3 t, %V>X 

L 3 4 fcrf^fiE;^ maj&tfsDJEUyXL 3 2 t mWJ&Vt<Dfk V y XL 3 3 

T£ *) , Wft^tfcOlEl^XL 3 1 <D%0fcm<7>VyXmt, M U>XL 3 4 <7>i£fi9<7> 1/ > 

x®ii-5-*i-e*aMfcffi-c&&o 

[0 0 3 3] 

xl 3 it, maBtfsDjEi-yXL 3 2t, mwMmvnisyxL 3 3t, iei^xl 3 
4tfrb&*)s ma^vtoiEuyXL 3 2 trnwrm^nuyXL 3 3 t&m&zuxte 
*), maMVt<7)jE\/yXL 3 1 6D^#ffl!i<7)^>xffit, lEuyxh 3 4 <7)^.m<ouyxm 

[0 0 3 4] 

^.mn3, 6, 7, 9, 1 0 Km&x-& uyxvm3 uyx$?G 3 it, mfcm'frhMK 
, %)fcmK{hm*\airtfc]Ej v-yxL 3 1 t, naj&tkvyiEuyXL 3 2 t, m 

WfcVKDMUyXL 3 3t, 1kVyXL3 A tfrh&y), ma&Vi<DlEUyXL 3 2 tM 
WMtk<7>nuyXL 3 3 t rt^^S tlX& *) . jE^-7.#;* 1/>XL 3 1 (7)!^#{S<7> V > 

Xffit. ni^yXL 3 4<vf&m<ouyx-mitzti?fi$mvfix$>2> 0 

[0 0 3 5] 

i. 1 3j^s 1 6 Km&x-A, uyx<om3 vyxwG 3 it, ^m^hm^, 

WlfcMKthffi&iPUftzlE* ~7,D7,\syXL 3 1 t, MiSf^^^EVy XL 3 2t, mm 
M^k(DnuyXL 3 3 t, JEUyXL 3 4 fc^£>j£»K MGB^coiE V >X L 3 2 i MOD 

»tv^xL 3 3 t&m&zux&t) , lEpt -T.-hKvyXL 3 1 <omi^n<^uyx 
mt, lEi/yXh 3 4<D&m<vuyxmit*ti?Mmmx&2> < , 

[0 0 3 6] 

2izm&x-Auyx<?>m3 \syxmG 3it, m^m^hm^, mfomK&m* 

fatftzJE* -7,j}7.)/yXL 3 1 t, mafcft<DJEUyXL 3 2 t, MWfcVKDfkVy X 
L 3 3 t, JEUyXL 3 4 WdlBft^IE >X L 3 2 t MIH^<7)^ 1^>X 

L 3 3 t/^-£-$*lT£ ^ IE* -XXXUyXL 3 1 <?>!&/#:ffi0<7> p > Xffi £: , lEVyX 
L 3 4co^#ffi!)<7)V->XBBfi^tL^*L#^®T^^> 0 
[0 0 3 7] 

m4 vyxwG 4 <t> is y xmf&K^>^xmwmKm.m-t & o 

$ktbmiJSm3, 5M7, 9M14, l 6 K#;g>X-A l^^Xc7)^4 1^>X^G 4 (i 
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°[0 0 3 8] 

1 tf^Jjfc&o 

o 

[0 0 3 9 ] 
[0 0 4 0] 

J^T^^S *ifcM 1M16 <7>^5n<7)m^^*L-etL^»f-2, 0 

[^#^7n] K£v>T, f li^/SBE« % FNOIiFt>A-, 2 AJiMfcO*:*** 

*7A v liT?^, ^5*9Antid^(/l = 587. 6nm) Kft-r&^ff <7>® 
0 0 0 0 0 fi«LT&& 0 

[0 0 4 1 ] 
[&1] 

XCy)=y J /[r- [1+0.-* • yVr 2 ) l/J ]]4C4 • /-MI6 • Z+CS • Z+dO • y 10 
[0 0 4 2] 

{SU X (y) {i#«BOTl^(C*3tt-2»^ffi^^^? y iZ&if 2>#1&ffi±<7>tiLW.$X<7> 
4*: l$tl$.mr-?] Kis^X, TE-nJ fi rxia n J £^-fo 
[0 0 4 3] 

[0 0 4 4] 
[Si] 



(12) 



f = 7.2 ~12.0 —20.4 
FN0= 2. 08 ~ 2.43 ~ 2.90 
2A =68.7° -42.3° -25.4° 





r 


d 


V 


D 


1 


46.4102 


2.3722 


50.24 


1.719990 


2 


-181.9517 


(d 2) 






3 


290.0069 


1.2000 


49.61 


1.772500 


4 


6.6177 


2.9689 






5 


10.8108 


1.9338 


23.78 


1.846660 


6 


19.9534 


2.0973 






7 


-15.4129 


0.9000 


70.24 


1.487490 


8 


-28.0309 


(d 8) 







9 


oo 


1.0000 


10 


8.3571 


2.1216 


11 


130.8059 


1.0904 


12 


9.3112 


2.0620 


13 


-20.4532 


0.9000 


14 


8.5633 


0.8294 


15 


-54. 0571 


0.9000 


16 


-125. 9456 


(die) 



mm 

49.23 1.743300 itMW 

60.09 1.640000 
23.78 1.846660 

49.23 1.743300 

4¥*m 



17 16.9383 1.9794 23.78 1.846660 

18 176. 0120 1. 2000 

19 oo 2.7600 64.22 1.516330 



(13) 
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20 oo 1.0000 

21 oo 0.5000 64.22 1.516330 

22 oo (B. f . ) 



(4®) 

k = 0.5879 
C 4f -1.89820B-5 
C 6= 1.05530B-6 
C 8= -2.72680E-8 
C10= 8.74320B-11 

(1 Offi) 
k = 1.0000 
C 4= -4.19610E-5 
C 6= 2.00680B-6 
C 8= -8.25080E-8 
C10= 1.45400B-9 

(1 6ffi) 
k = 91.0000 
C 4= 8.08100E-4 
C 6= 1.49320B-5 
C 8= 1.69920E-6 
C10= -5.40650B-8 



10 



20 



30 



^mm^mrn mmnftm 

f 7.19997 11.99994 20.39990 

d 2 0.77107 4.64792 11.00000 

d 8 14.14832 5.74094 1.00000 



40 



dl6 
B.f. 



3.15538 
2.69997 



4. 88789 
4. 53980 



9.48499 
5.70000 



[0 0 4 5] 



50 



(14) JP 2004-139000 A 2004.7.15 

f = 7.2 -12.0 ~20.4 
FN0= 2.05 ~ 2.41 ~ 2.89 
2A =68.7° ~42.5 B -25.4° 





r 


d 


V 


D 


1 


36.8041 


2.8672 


70.24 


1.487490 


2 


-102. 3933 


(0 2) 






n 

3 


-3903. 1424 


1. 2000 


49. 23 


1. 743300 


4 


7. 1242 


3.0452 






5 


11. 4732 


1. 8892 


23. 78 


1. 846660 


6 


25. 0868 


1. 8656 






7 


-12. 1624 


0. 9000 


70.24 


1.487490 


8 


-38. 0395 


(d 8) 






9 


00 


1.0000 






10 


8.6426 


2.2238 


49.23 


1.743300 


11 


-214.3581 


1.3084 






12 


8.6407 


2.4133 


53.03 


1.648500 


13 


-12.1102 


0.9257 


23.78 


1.846660 


14 


8.1568 


0. 8644 






15 


-79.5356 


0.9005 


49. 23 


1.743300 


16 


426. 1939 


(die) 







17 
18 
19 



13.2279 
45.6653 
0.0000 



2.7000 23.78 1.846660 
1.2197 

2.7600 64.22 1.516330 



40 



20 0.0000 1.0000 

21 0.0000 0.5000 64.22 1.516330 

22 0.0000 (B.f.) 

(3ffi) 

k = 218613.01 
C 4= 1. 64430B-4 
C 6= -2.81820B-6 
C 8= 1.74830B-8 
C10= -1.87590B-12 

(4ffi) 

k = 0.9967 
C 4= 3.05070B-6 
C 6= 6.72200B-7 
C 8= -1.80950B-7 
C10= -8.36U0B-11 

(1 Offi) 
k = 1.0018 
C 4= -5.14630B-5 
C 6= 4.92310B-7 
C 8= -1.69270B-8 
C10= 1.52770B-10 

(1 6 ID 
k = 2865.9681 
C 4= 9.00390B-4 
C 6= 1.69740B-5 
C 8= 1.07330B-6 
C10= -1.53770B-8 
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XO 



20 



30 



(16) JP 2004-199000 A 2004.7.15 











f 


7.19996 


11.99992 


20.39989 


d 2 


0. 70591 


4.18163 


12.01119 


d 8 


12.66844 


4.79494 


1.10442 


dl6 


3.17945 


4.13266 


8.47500 


B.f. 


0.69993 


3.02060 


3.82624 



[0 0 4 6 ] 

) 



f = 7.2 ~12.0 —20.4 
FN0= 2.05 ~ 2.39 ~ 2.83 
2A =68.7° -42. 6 9 —25.7° 





r 


d 


V 


0 


1 


44. 0323 


2.2668 


42.24 


1.799520 


2 


-415. 6899 


(d 2) 






3 


89. 1936 


1.2000 


51.47 


1.734000 


4 


6. 0942 


2.5536 






5 


9. 6156 


2.0860 


25.43 


1.805180 


6 


18. 1409 


2.3603 






7 


-11. 6724 


0.9000 


70.24 


1.487490 


8 


-27. 3792 


(d 8) 







9 


00 


1.0000 


10 


8. 1803 


2.1073 


11 


136. 9276 


0.6459 


12 


9. 0624 


2.1278 


13 


-19. 2421 


0.9000 


14 


8. 0357 


0.8350 


15 


-88. 1952 


0.9000 


16 


-163. 8501 


(die) 



mm 

49.23 1.743300 

58.54 1.651600 
23.78 1.846660 

49.23 1.743300 



17 15. 2425 

18 133. 1509 

19 oo 



2.1208 
1.2000 
2. 7600 



23. 78 
64.22 



1. 846660 
1. 516330 



(18) 
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20 oo l. 0000 

21 oo 0.5000 64.22 1.516330 

22 oo (B.f.) 



(4ffi) 

k = 0.5909 
C 4= -3.14900B-5 
C 6= 1.49810B-6 
C 8= -5.03380B-8 
C10= 6.41060B-11 

(1 0®) 
K = 1.0000 
C 4= -4.00260B-5 
C 6= 1.12870B-6 
C 8= 4.36820B-9 
C10= -5.04470B-10 

(1 6ffi) 
k = 91.0000 
C 4= 8.13120E-4 
C 6= 2.55340B-5 
C 8= 5.49380E-7 
C10= 1.15570B-8 



10 



20 



30 



KfkWMM *WMMSm SBtttRft 

f 7.19994 11.99991 20.39992 

d 2 0.60013 3.95956 11.00000 

d 8 12.32087 4.76090 1.00000 



40 



dl6 
B. f. 



3. 13091 
2. 69992 



4. 59788 
4. 93973 



9.49117 
6.04519 



[0 0 4 7 ] 
[*4] 



50 



(19) 



f = 7.2 ~12.0 ~20.4 
FNO= 2.13 ~ 2.47 — 2.84 
2A =68.7° ~42.6° -25.5° 





r 


d 


V 


0 




1 


26. 3615 


3.0529 


70.24 


1.487490 




2 


jrn Alii 

-459. 4337 


/J n\ 

(o 2) 








n 

3 


-112. 0966 


1. 2000 


49. 61 


1. 772500 




4 


7. 0909 


3.1401 






fL-rf\-r- 


5 


13. 1420 


n nnnr 

2. 0335 


23. 78 


1. 846660 




6 


41. 6500 


1. 7912 








7 


-15. 1143 


0. 9000 


70.24 


1.487490 




8 


-44. 9198 


(d 8) 








g 


GO 


1.0000 








10 


8. 6329 


2.1831 


49.23 


1.743300 




n 


-229. 2004 


0.7815 








12 


8.9063 


2.0586 


60.09 


1.640000 




13 


-30.9537 


0.9000 


23.78 


1.846660 




14 


6.6494 


0.9572 








15 


79. 4873 


1.0054 


49.23 


1.743300 




16 


111.9686 


(dl6) 









17 
18 
19 



18. 8696 
-176. 7249 
oo 



1.9549 25.43 
1. 2197 

2.7600 64.22 



1.805180 
1.516330 
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20 oo 1.0000 

21 oo 0.5000 64.22 1.516330 

22 oo (B.f.) 



(3ffi) 

k = 136.6898 
C 4= 1.83210E-4 
C 6= -2.86140E-6 
C 8= 1.97260B-8 
C10= 2.77940B-12 

urn) 

k = 1.0000 
C 4= -5.48120E-5 
C 6= -4.62370E-7 
C 8= -1.79240E-7 
C10= 0.00000 

(lOffi) 
K = 0.9179 
C 4= -7.87690E-5 
C 6= 8.39820E-7 
C 8= -6.64370E-8 
C10= 1.49040B-9 

(16®) 
K = -1187.503 
C 4= 6.62920B-4 
C 6= -1.87540E-6 
C 8= 1.71050E-6 
C10= -3.02210B-8 



(21) JP 2004-199000 A 2004.7.15 





m P i XII/ kf IS J J 1 




■ nit it titr.i 


1 


7.20015 


12.00004 


20.39991 


d 2 


1.00602 


4.13294 


12.00000 


d 8 


14.35494 


5.33448 


1.00000 


dl6 


3.00000 


3.96276 


7.36300 


B. f. 


2.70027 


5.07762 


6.19920 



[0 0 4 8] 



} 



(22) JP 2004-199000 A 2004.7.15 

f = 7.2 ~12.0 -20.4 
FN0= 2.06 ~ 2.41 ~ 2.95 
2A =68.9° ~42.7° ~25.4* 





r 


d 


V 


D 




1 

1 


59. 2242 


2. 6696 


70.24 


1. 487490 




n 

2 


r* -m #i no 4 

-61. 6284 


(d 2) 








n 

3 


-50. 0374 


1. 2000 


46. 58 


1. 804000 




4 


7.8823 


3.3435 






mm 


5 


17.2724 


1.9064 


23.78 


1.846660 




6 


65. 0563 


(d 6) 








7 


00 


1. 0000 








8 


8. 9128 


2. 5067 


49. 23 


1. 743300 




9 


rt c\ A 4 fin 

-62. 3437 


0. 7187 








10 


12. 0618 


2.3747 


46.58 


1.804000 




11 


-15. 7039 


0. 9000 


26.52 


1.761820 




12 


5.0525 


(dl2) 








13 


11. 4949 


2. 7000 


49. 23 


1.743300 


mm 


14 


95. 2043 


0. 3942 








15 


00 


2. 7600 


64. 22 


1.516330 




16 


00 


1. 0000 








17 


00 


0. 5000 


64.22 


1.516330 




18 


00 


<B.f.) 









(23) 
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urn) 


K = 


1.0000 


C 4= 


-2.48150B-4 


C 6= 


5.17730B-7 


C 8= 


-8.47510B-8 


C10= 


0.00000 


(8M) 


K = 


1.0000 


C 4= 


-2.03760B-4 


C 6= 


-9.23260B-7 


C 8= 


-2.33670B-8 


C10= 


0.00000 


(1 3ffi) 


K - 


1.0000 


C 4= 


-8.14940B-5 


C 6= 


1.32710B-6 


C 8= 


-1.63520B-8 


C10= 


0.00000 








f 


7. 19997 


d 2 


1.00000 


d 6 


17. 00000 


dl2 


5.58066 


B.f. 


1.75881 



10 



20 



30 

11.99995 20.39995 
4.81603 12.06229 
6.46343 1.00000 
8.13583 14.17804 
3.16744 3.78585 

40 



[0 0 4 9] 
lit 6] 



(24) 



f = 7.2 ~12.0 —20.4 
FN0= 2.01 ~ 2.30 ~ 2.69 
2A =68.7° -42.3° -25.4° 



r d v n 

1 36.8495 2.8088 70.24 1.487490 

2 -142.1560 (d 2) 



3 -57.5654 1.2000 

4 7.5825 4.2260 

5 17.6016 1.6514 

6 52.6339 (d 6) 



46.58 1. 804000 
23.78 1.846660 



7 oo 1.0000 

8 8.6313 2.2432 

9 79.0496 2.5151 

10 7.8591 2.5946 

11 -10.1965 0.9000 

12 8.0173 0.8471 

13 -89. 3705 0. 9000 

14 116. 9545 (dl4) 



mm 

49.23 1.743300 #*m 

57.03 1.622800 
23.78 1.846660 

49.23 1.743300 



15 


13. 7156 


2.1936 


23.78 


1.846660 


16 


82. 0558 


1.2197 






17 


00 


2.7600 


64.22 


1. 516330 


18 


oo 


1.0000 






19 


00 


0. 5000 


64.22 


1. 516330 



(25) 

20 oo CB.f.) 
(4®) 

k = 1.0000 
C 4= -2.59960E-4 
C6= 1.10120B-7 
C 8= -1.07120B-7 
C10= 0.00000 

K = 1.0000 
C 4= -3.61530E-5 
C 6= 2.16680B-7 
C 8= -5.03430B-9 
C10= 0.00000 
(14®) 
k = 1.0000 
C 4= 9.28130E-4 
C 6= 1.62870B-5 
C 8= 1.00360E-6 
C10= 0.00000 



ROM*?*-*] 











f 


7. 19998 


11.99996 


20.39994 


d 2 


1. 00000 


5.30060 


14. 53834 


d 6 


17. 00000 


6.03028 


1.00000 


dl4 


3. 03165 


3.59019 


7.20224 


B.f. 


0. 69995 


2.97030 


3.69991 



JP 2004-159000 A 2004.7.15 



10 



20 



30 



[0 0 5 0 ] 
[*7] 



(26) 



1 = 1.2 ~42.0 ~20.4 
FNO= 2.08 ~ 2.35 ~ 2.77 
2A =68.7° -42.1° -25.4' 





r 


d 


V 


n 




1 


31. 3370 


2. 9561 


70.24 


1.487490 




2 


-158. 3274 


(d 2) 








3 


-60. 2131 


1. 2000 


46.58 


1.804000 




4 


7. 3798 


3.9456 








5 


14. 5460 


2. 4000 


23.78 


1. 846660 




6 


30.7930 


(d 6) 








7 


CO 


1. 0000 








8 


9. 1620 


2. 1192 


49. 23 


1.743300 




9 


151. 1929 


2. 6048 








10 


7. 4173 


2.5476 


60. 09 


1. 640000 




11 


-12.6572 


0.9000 


23.78 


1.846660 




12 


7.8033 


0. 9284 








13 


-37. 1130 


0.9000 


49. 23 


1.743300 




14 


129.5244 


(dl4) 






mm 


15 


13.2130 


1.9862 


23.78 


1.846660 




16 


85.8590 


1. 2197 








17 


00 


2. 7600 


64.22 


1.516330 




18 


00 


1.0000 








19 


00 


0. 5000 


64.22 


1. 516330 





(27) JP 2004-199000 A 2004.7.15 

20 oo (B.f.) 



(3®) 

K = 14. 8414 
C 4= 8.33060E-5 
C 6= -1.58510B-6 
C 8= 9. 10300B-9 
C10= 2.79090B-11 

(4®) 

k = 0.9952 
C 4= -1.32580E-4 
C 6= -1.16050B-6 
C 8= -1.48710B-7 
C10= 3.97300B-10 
(8®) 

k = 1.0117 
C 4= -2. 94710B-5 
C 6= 5.72650B-7 
C 8= -2.79680E-8 
C10= 4.18850B-10 
<14ffi) 
k = 200.2815 
C 4= 9. 54590E-4 
C 6= 2.39230B-5 
C 8= 6.66690E-7 
C10= -3. 43930B-8 
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f 

I 


7 1QQQ8 


1 1 QQQQfi 




d 2 


1. 62176 


6.09772 


13.49780 


d 6 


17.00000 


6.80076 


1.71786 


dl4 


3. 00000 


3.46634 


7.11670 


B. f. 


0.69996 


2.86719 


3.69991 



[0 0 5 1 J 



(29) 



f = 7.2 ~12.0 ~20.4 
FNO= 2.09 ~ 2.34 — 2.63 
2A =68.0° ~42.9° -25.7° 



r 

1 23.2758 

2 2591.5727 

3 46.1887 

4 8. 3366 

5 -67.4092 

6 21.5019 

7 13.6411 

8 27. 1571 

9 co 

10 9.7400 

11 -165.6471 

12 12. 7853 

13 -17.7510 

14 5.7328 

15 13.0452 

16 -53.6315 

17 oo 

18 oo 

19 oo 



d v 

5.2953 70.24 
(d 2) 

1.2000 46.58 
4.4699 

0.9000 70.24 
0.3114 

1.9960 23.78 
(d 8) 

1.0000 

1.8777 49.23 
0.2000 

2.0067 46.58 

2.1581 26.52 
(dl4) 

2.5393 49.23 
3.0225 

2.7600 64.22 
1.0000 

0.5000 64.22 



n 

1.487490 

1.804000 
1.487490 
1.846660 

1.743300 #m& 

1.804000 
1.761820 

1.743300 #Sfcffl 
1. 516330 
1.516330 
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20 oo 


(B f ) 






(101) 




K = 1.0000 

WW Al IrV VII 




C 4= -1.44810E-4 




C 6= -7. 25870B-7 




C 8= -1. 23940E-8 




C10= 0. 00000 

V*V *#» WWW 




(1 5ffi) 




K = 1.0000 




C 4= -9.27570E-5 




C 6= 1.55510B-6 




C 8= -2.48590B-8 




C10= 0.00000 












f 7. 19998 


11 99997 

■Lit PvOw 1 


d 2 1.00000 


5.18281 


d 8 17.00000 


6.89938 


dl4 3.00000 


4.79019 


B.f. 0.69996 


1.89055 


[0 0 5 2] 





[19] 



10 



20 



20. 39996 
11.73359 
1.00000 
8. 84673 
2.45417 



(31) 



[£#li7C] 

f = 7.2 ~12.0 —20.4 
FN0= 2.09 ~ 2.35 ~ 2.76 
2A =68.7° ~42.0° -25.4° 



r d v n 

1 27.8744 3.0547 70.24 1.487490 

2 -257.9994 (d 2) 



3 74.7319 1.1000 46.58 1. 804000 

4 8.4371 4.4218 

5 -32.7914 0.9000 60.29 1.620410 

6 22.0490 0.7154 

7 16.6966 2.4000 28.46 1.728250 

8 -315.8684 (d 8) 



9 oo 1.0000 

10 9.5149 2.1810 

11 1200.5533 1.7568 

12 8.6625 2.4895 

13 -13.8047 1.8646 

14 8.9964 0.8081 

15 -52. 0700 0. 9000 

16 47. 7401 (dl6) 



mm 

49.23 1.743300 #S£M 

60.09 1.640000 
23.78 1.846660 

49.23 1.743300 



17 14.1968 

18 120. 9233 

19 oo 



1.8385 
1.2197 
2. 7600 



25.43 
64.22 



1.805180 
1. 516330 
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20 oo 1.0000 

21 oo 0.5000 64.22 1.516330 

22 oo (B.f.) 

(101) 
k = 0.9996 
C 4= -1.62080E-5 
C 6= 9.16900E-7 
C 8= -4.20230E-8 
C10= 6.58880B-10 

(1 6BD 
k = -20.5282 
C 4= 1.00280E-3 
C 6= 2.64850E-5 
C 8= 2.80950E-7 
C10= -1.37840E-8 











f 


7.19999 


11.99997 


20.39994 


d 2 


0.60000 


6.29014 


12.16729 


d 8 


16.97401 


7.48053 


1.29193 


dl6 


3.34807 


3.97114 


6.91077 


B. f. 


0.69986 


2.43310 


3. 69970 
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f = 7.2 ~12.0 ~20.4 
FN0= 2.05 ~ 2.33 ~ 2.73 
2A =68.7° -42.4° -25. 6* 



r d v d io 

1 26.5674 2.8566 60.09 1.640000 

2 496.6678 (d 2) 

3 29.6920 1.1000 46.58 1.804000 

4 6.6853 4.5000 

5 -12.7375 0.9000 60.69 1.563840 

6 53.9908 0.2000 20 

7 19.5644 2.4000 25.43 1.805180 

8 -224.5117 (d 8) 

9 oo 1.0000 

10 8.7275 2.1286 49.23 1.743300 

11 89.5131 1.7975 

12 8.7847 2.2592 60.09 1.640000 30 

13 -14.6838 0.9794 23.78 1.846660 

14 9.1664 0.7592 

15 -111.2753 0.9000 49.23 1.743300 

16 -384.6406 (dl6) 

17 14.4186 1.7649 23.78 1.846660 

18 63.9837 1.2197 40 

19 oo 2.7600 64.22 1.516330 
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20 oo 

21 oo 

22 oo 



1.0000 

0.5000 64.22 
(B.f.) 



1.516330 



(4®) 

k = 1.0000 
C 4= -7.66470B-5 
C 6= 2.98490B-6 
C 8= -1.49180B-7 
C10= 2.13060B-9 

(1 Offi) 
k = 1.0000 
C 4= -3.66730B-5 
C 6= 1.28070E-6 
C 8= -5.05130B-8 
C10= 1.06090B-9 

(1 6ffi) 
k = -89.0000 
C 4= 7.84570B-4 
C 6= 1.43960B-5 
C 8= 9.38060E-7 
C10= -2.01640E-8 



10 



20 



30 



f 7.19998 
d 2 0.60000 
d 8 12.50000 



11.99998 20.39997 
5.04455 11.00000 
5.33268 1.31031 



40 



dl6 3.00000 3.90654 7.96450 
B.f. 2.69997 4.77911 5.69995 
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f = 7.2 ~12 ~20.4 
FN0= 2. 04 ~ 2.34 ~ 2.77 
2A =68.7° -42.3° ~25.5° 





r 


d 


V 


1 


28. 8960 


2. 7807 


60. 09 


2 


-7183. 7170 


(d 2) 




3 


33.6939 


1.1000 


46.58 


4 


7.0835 


0.1000 


38.09 


5 


6.8660 


4.6806 




6 


-12.9076 


0.9000 


60.69 


7 


79.0743 


0.2000 




8 


21.0115 


1.9194 


23.78 


9 


-930.2022 


(d 9) 





1.640000 



1.804000 A-f^Jy ^immU>X 

1.553890 wfvyFmm^x 

mm 

1.563840 
1.846660 



10 


00 


1. 0000 


11 


9.1245 


2.0630 


12 


79.4891 


1.5090 


13 


8.4774 


2.6598 


14 


-17.3426 


0.9000 


15 


8.4651 


0.6867 


16 


70.0000 


1. 0078 


17 


121.0381 


(dl7) 



atom 

49.23 1.743300 #Jfcffi 

60.09 1.640000 
23.78 1.846660 

49.23 1.743300 
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18 14.5528 1.7883 23.78 1.846660 

19 54.2791 1.2197 

20 oo 2.7600 64.22 1.516330 

21 oo 1.0000 

22 oo 0.5000 64.22 1.516330 

23 oo (B.f.) 

(5Bf) 

k = 1.0000 
C 4= -1.05860B-4 
C 6= 4. 83620E-6 
C 8= -2.25400E-7 
C10= 3.52670B-9 

(1 1®) 
k = 1.0000 
C 4= -3.23140B-5 
C 6= 1.32020E-6 
C 8= -4.58730E-8 
C10= 9.90030E-10 

(1 7ffi) 
k = -89.0000 
C 4= 7.62340B-4 
C 6= 1.15400B-5 
C 8= 1.20160E-6 
C10= -3.12870E-8 
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30 



40 
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f 7.20001 

d 2 0.67961 

d 9 12.50000 

dl7 3.00000 

B.f. 2.69996 



12.00008 
5. 12103 
5.42854 
4.04298 
4. 72527 



20.39996 
11.00000 
1.36658 
8.15842 
5.69993 
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f = 7.2 ~12.0 -20.4 
FN0= 2. 05 ~ 2.35 ~ 2.79 
2A =68.7° ~42.2° -25. 4° 

r d v n io 

1 32.6907 2.7612 55.52 1.696800 

2 -1022.9040 (d 2) 

3 29.1192 1.1000 46.58 1.804000 /W^U y F^ffil^X 

#yXJi 

4 8.3333 0.1000 38.09 1.553890 A-f y 

<fM 20 

5 8.4239 2.8711 #Sfcffi 

6 -24.6315 0.9000 47.38 1.788000 

7 15.1997 1.9202 

8 17.8012 2.0087 23.78 1.846660 

9 388.7700 (d 9) 



10 


00 


1. 0000 








11 


8.5364 


2. 6076 


49.23 


1.743300 




12 


19.0601 


1. 0520 








13 


6. 9960 


2. 8858 


58.54 


1.651600 




14 


-12. 6265 


0. 9000 


25.43 


1.805180 




15 


8.2461 


0.5218 








16 


12.5000 


1.0329 


49.23 


1.743300 




17 


14. 0868 


(dl7) 
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00 
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64.22 


1.516330 
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00 


(B.f.) 







(5B5) 

k = 1.0000 
C 4= -1.41190B-5 
C 6= 6.97380B-6 
J C 8= -2.18930B-7 
C10= 4.54330B-9 

(HI) 
k = 1.0000 
C 4= 2.05000B-5 
C 6= 2.33640E-6 
C 8= -5.81800B-8 
C10= 2.39690E-9 

(1 6ffi) 
k = -16.5335 
C 4= -4.83000B-5 
C 6= -6.88740E-5 
C 8= 6.12380B-7 
C10= -3.16310B-8 
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7 1QQRQ 


11 QQQ7R 
JJ.» 09010 




A 1 


U. 93874 


5. 53454 


11. 06251 


d 9 


12. 50000 


5.38053 


1.00000 


dl7 


3. 03536 


4.25961 


8.30464 


B.f. 


2. 69983 


4.53772 


5.69901 
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f = 7.2 ~12.0 ~20.4 
FN0= 2. 06 ~ 2.38 ~ 2. 91 
2A =68.8° -42.0° ~25.4° 



j " ~ 10 





r 


d 


V 


n 




1 


40. 0340 


2. 7821 


60.29 


1.620410 




2 


-122. 5586 


(d 2) 








3 


63.3997 


1.1000 


46.58 


1.804000 


A-r^uy \*mmu>x 














4 


7.8976 


0.1000 


38.09 


1.553890 




5 


7.6923 


4.7203 






urns 


6 


-11.6093 


0.9000 


55.34 


1.677900 




7 


-64.2402 


0.2000 








8 


35.7075 


1.8797 


23.78 


1.846660 




9 


-52.5925 


(d 9) 









20 



10 


00 


1.0000 


11 


9.1604 


2. 7796 


12 


66. 0722 


0.5537 


13 


7. 8137 


2. 5730 


14 


-45.5037 


0. 9000 


15 


7.3116 


0.7303 


16 


37. 7054 


1.3000 


17 


37. 7054 


(dl7) 



49.32 1.743300 

60.09 1.640000 

23.78 1.846660 

49.32 1.743300 
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21 


00 


1.0000 
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00 
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64.22 


1.516330 


23 


00 


(B.f.) 







(5ffi) 

k = 1.0000 
C 4= -1.30770E-4 
C 6= 8.92890E-6 
C 8= -4.43740B-7 
C10= 7.66920E-9 

(1 lffi) 
k = 1.0000 
C 4= -3.26310B-5 
C 6= 3.96110E-7 
C 8= 3.63630E-9 
C10= 0.00000 

(1 7ffi) 
k = -89.0000 
C 4= 1.05480B-3 
C 6= 7.41000E-6 
C 8= 1.16130E-6 
C10= 0.00000 
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f 


7. 19999 


12 00000 


20 40000 




X» LrKjfO 




11. 4UHU r 


d 9 


12.50000 


4. 97191 


1.00000 


dl7 


3.00000 


4. 26179 


10.08443 


B. f. 


3.69976 


4.76730 


5.50466 
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f = 7.2 ~12.0 ~20.4 
FN0= 2.06 ~ 2.37 ~ 2. 87 
2A =68. V ~42.1° -25.4° 



r 

. 1 33.2123 
2 -141.9611 



d v n 
3.0015 81.61 1.497000 
(d 2) 



3 48.0249 1.1000 46.58 1.804000 M^)y^immV>X 

4 7.8618 0.1000 38.09 1.553890 /Vf 7V y Y-immV>X 

tilliSi 20 

5 7.6923 3.8883 #S£ffi 

6 -16.3053 0.9000 70.24 1.487490 

7 40.3907 0.9940 

8 20.2574 1. 9178 23.78 1.846660 

9 190.0138 (d 9) 



10 oo 1.0000 

11 8.5004 2.7577 

12 32.2748 0.2009 

13 8.3029 2.5278 

14 -38.6599 0.9000 

15 7.3358 0.7946 

16 76.1585 1.0097 

17 200.0000 (dl7) 



mm 

49.32 1.743300 

55.52 1.696800 
23.78 1.846660 

49.32 1.743300 



JP 2004-199000 A 2004.7.15 



10 


1 A incn 
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on en 

39. 59 
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00 
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64. 22 


1.516330 


21 


CX) 


1.0000 






22 


00 


0.5000 


64.22 


1.516330 


23 


00 


(B.f.) 







(5®) 

K = 1.0000 

C 4= -9.21270B-5 
C 6= 5.81760E-6 
C 8= -2.30580B-7 
C10= 3.45170E-9 

(1 lffi) 
k = 1.0000 
C 4= -3.68040B-5 
C 6= 1.52560E-6 
C 8= -2.86050B-8 
C10= 8.28120E-10 

(1 7ffi) 
k = -89.0000 
C 4= 8.53750B-4 
C 6= 1.85770B-5 
C 8= 1.56520B-6 
C10= -1.85870E-8 
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7. 19996 


11. 99993 


20 39992 


u & 


n on 597 

U. 9Uu£l 




lo. oZolo 


d 9 


12.50000 


5.31790 


1. 00000 


dl7 


3.00000 


5.09598 


10. 53992 


B.f. 


2.69991 


3.87241 


4.06570 
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f = 7.2 ~12.0 ~20.4 
FN0= 2. 05 ~ 2.34 ~ 2.79 
2A =68.6° -42.0" -25.4° 

r d v n io 

1 32.3461 2.8594 60.09 1.640000 

2 -351.8944 (d 2) 



3 


31.1544 


1.1000 


46.58 


4 


8.3333 


0.1000 


38.09 


5 


8.3333 


3.2065 




6 


-26.2627 


0.9000 


47.82 


7 


16.9248 


1.6330 




8 


16.9130 


1.9605 


23.78 


9 


118.3693 


<d 9) 





i.804ooo /\-t7yy\zmmu>x 

1. 553890 A-f y V>X 

mm 

1.757000 
1.846660 



10 


00 


1.0000 


11 


9.7286 


2.7996 


12 


201.7185 


0.2000 


13 


7.4553 


2.6009 


14 


-107.4653 


0.9000 


15 


6.5497 


0.7897 


16 


32. 0752 


1.0117 


17 


34. 6455 


(dl7) 



49.23 1.743300 #*£ffi 

60.09 1.640000 

23.78 1.846660 

49.17 1.740010 
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18 


17. 6463 


1. 9956 


34.96 


1. 801000 


19 
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1. 2197 
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1.0000 
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00 


0.5000 


64.22 


1.516330 


23 


00 


(B.f.) 







(5®) 

x = 1.0000 
C 4= -1.67070B-5 
C 6= 8.17650E-6 
C 8= -2.61770B-7 
C10= 5.35680B-9 

(llffi) 
k = 1.0000 
C 4= -3.91480B-5 
C 6= 2.86730B-6 
C 8= -1. 65220B-7 
C10= 3.72140B-9 

(1 7ffi) 
k = -99.0000 
C 4= 1.07240B-3 
C 6= -7.92160E-6 
C 8= 3.40880E-6 
C10= -1.20200E-7 
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f 7.19997 11.99996 20.39997 

d 2 0.66074 5.67519 11.00000 

d9 12.50000 5.56114 1.00000 

dl7 3.00000 4.41124 8.76343 

B.f. 2.69996 4.36772 5.69995 
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* 

tern*] 

f = 7.2 ~12.0 ~20.4 
FN0= 2.07 ~ 2.41 ~ 2.93 
2A =68.7° ~41.9° -25.4* 

r d v n 

1 44.4601 2.5780 60.29 1.620410 

2 -154.8224 (d 2) 



3 


37.1621 


1.1000 


46.58 


4 


7.7090 


0.1000 


38.09 


5 


7.6923 


3.7094 




6 


-15. 5739 


0.9000 


70.24 


7 


24.8089 


1.2163 




8 


18. 7018 


1.8743 


25.43 


9 


221.1796 


(d 9) 





804000 AY^jy \*mm\s>x 
553890 /w^ijy p$mmu>x 

487490 
805180 



10 


00 


1.0000 






11 


8. 7703 


2.8349 


49.32 


1.743300 


12 


60. 7676 


0.7713 






13 


8.6563 


2.4789 


60.29 


1.620410 


14 


-29. 9394 


0.9000 


23.78 


1.846660 


15 


7.4987 


0.6964 






16 


34.9675 


1.0535 


49.32 


1.743300 


17 
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(dl7) 
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00 


CB.U 







(5®) 

k = 1.0000 
C 4= -6.67960B-5 
C 6= 7.53450E-6 
C 8= -3.05800B-7 
C10= 5.90780E-9 

(1 lffi) 
k = 1.0000 
C 4= -5.47570B-5 
C 6= 1.49030E-6 
C 8= -8.25290E-8 
C10= 1.88180E-9 

(1 7ffi) 
k = -89.0000 
C 4= 6.73520E-4 
C 6= 7.64440E-6 
C 8= 1.76530E-6 
C10= -4.48360E-8 
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